Expression of human asparagine synthetase in Escherichia coli.
Human asparagine synthetase was expressed in Escherichia coli. Synthesis of the enzyme was demonstrated by immunoblotting and by complementation of asparagine auxotrophy in E. coli. The recombinant enzyme was shown to have both the ammonia- and glutamine-dependent asparagine synthetase activity in vitro. Compared to asparagine synthetase isolated from beef pancreas, the one expressed in E. coli migrated at a slightly slower rate on a denaturing protein gel. In contrast with previous reports, the data obtained here strongly suggest that the active enzyme is a homodimer. The production of soluble and active enzyme was shown to be highly temperature-dependent. Expression at 37 degrees C yielded no soluble enzyme, whereas growth at 30 and 21 degrees C favored the production of soluble asparagine synthetase. The incubation temperature was also important for complementation of asparagine auxotrophy in E. coli, as growth in the absence of asparagine occurred at 30 degrees C and not at 37 degrees C.